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O one who has been privileged to see his inventions 
develop from crude experiments to world-wide insti- 
tutions and industries far beyond the wildest flights of fancy, 
the rôle of prophet presents problems in unrestrained 
imagination rather than in conservative deduction. So, in 
attempting to look ahead in radio developments, I am moved 
to be as rash as possible in my predictions, fully confident 
that in so doing Í shall make a better guess than the more 
timid prophets of the past in this field. 

To the average man, even a review of today’s radio 
achievements may read like a fairy tale. We are, as it 
were, too near the mountain to behold its magnitude and 
beauty. Few of us stop to realize the proportions attained 
by our broadcasting institution and its resultant radio in- 
dustry. We now have about 600 broadcasting stations in 
the United States alone, catering to some 50,000,000 or 
more listeners-in. Daily, the short-wave broadcasts from 
this country reach out to Europe, South Africa, Australia, 
and the Far East, in many instances being rebroadcast so 
that millions of far-flung people can become acquainted 
at first hand with American songs, entertainment, education, 
institutions, public men, and general culture. Short-wave 
signals from various countries are reaching our shores and, 
in some instances, are being rebroadcast. We are on the 
verge of international broadcasting, when the entire world 
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shall become a single audience taking part in a universal 
forum of enlightenment. No greater contribution has ever 


been made to w ce. 
‘Fheén there are the transoceanic radio communications 


of today, quite overlooked by the average man, even though 
much of his daily news, business, finances, and international 
relations may hinge on the intangible threads of communi- 
cation that spread out from New York and San Francisco 
to the farthermost corners of the globe. A short-wave 
radio transmitter, not much larger than the usual steel filing 
cabinet, maintains constant, positive, high-speed radio com- 
munication with a receiving station 5,000 or more miles 
away. Radiograms in code are hurled through space at fan- 
tastic speeds of 200 words per minute and over, with auto- 
matic transmitters and receivers. Operators in traffic offices 
work with transmitters and receivers a hundred or more 
miles away, while engineers in those remote transmitting 
and receiving stations go about their work of maintenance 
with no more thrill than power-house attendants. 

Out at sea, ships are always in touch with one another 
and with land. With the quiet vacuum tube transmitter in 
place of the crashing spark of former days, a ship now has 
the choice of several wave lengths for the expeditious 
handling of traffic. Land stations are arranged for multi- 
plex operation, with several transmitters and receivers, to- 
gether with a large operating staff, for the simultaneous 
handling of many ships. The largest ocean greyhound 
handles two thousand radiograms during a round trip, quite 
aside from many weather reports, ship’s business, press, 
etc. Nightly, powerful transmitters on land send press re- 
ports to ships at sea, so that passengers in midocean may 
enjoy their morning newspaper. On ocean liners, stock 
brokerage offices have already been installed, thanks to the 
long arm of radio which keeps in touch with Wall Street. 
By means of short-wave apparatus, ships can now maintain 
communication with land even at distances of several thou- 
sand miles during the day. American ships on world cruises 
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maintain contact with stations in the United States through- 
out their voyages. American steamers in South American 
waters receive broadcast programs from the larger stations 
for homesick Yankees. A ship in midocean can, by means 
of short-wave equipment, maintain simultaneous contact 
with the Old World and the New. 

The airplane, flying through the blackness of the night, 
even in dense fog, is guided on its way by radiobeacons 
with as much precision and safety as the motorist following 
the cement highway by the glare of his headlights. Two- 
way conversation can be afforded the airman in the clouds 
with landing fields and even with any telephone subscriber if 
desired. 

Photographs, handwriting, documents, printed matter, 
fashion sketches are flashed across thousands of miles of 
land and sea. The fashions at Longchamps or Ascot, seen 
on Saturday, are duplicated and ready to wear on Fifth 
Avenue the following Monday morning, reported via ‘the 
photoradiogram sketches. Important business deals are 
consummated by radio signatures. Colonel Lindbergh lands 
at Le Bourget field in Paris and a few hours later his fellow 
Americans have the picture before them in newspapers hot 
off the press. Still more dramatic, living pictures are being 
flashed through space and, combined with the living voice 
of broadcasting, making the final onslaught on the barrier 
of time and space. 

We speak from our desk telephones to almost any 
phone in Europe via radio impulses which meet the wires 
at the land’s ends. 

And all these achievements of today, and many more 
too numerous to mention in a discussion that must deal with 
tomorrow, are based on a simple device, the audion vacuum 
tube, an electric lamp somewhat elaborated upon by the 
addition of a tiny plate, or cylinder, and a bit of coiled wire 
or grid. Only two decades ago I frantically sought the co- 
operation of lamp manufacturers in making up a few of 
these elaborated lamps, so that I might give my wireless- 
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detector idea a practical trial, But the lamp manufacturers 
of those days were too busy to bother with such fanciful 
ideas. Today, there are all too many lamp manufacturers 
and others frantically trying to produce audions, or vacuum 
tubes, to meet the exacting demands of millions of home 
radio sets. Two decades ago, in 1910, I essayed the first 
radio broadcast from the Metropolitan Opera House, with 
only a handful of radio operators and amateurs for my 
audience. Today, millions of listeners are receiving not 
only the finest opera, but also no end of entertainment and 
enlightenment in a constant variety such as King Solomon 
himself could not have demanded. Twenty years ago our 
annual radio trade was little over $1,000,000. Today, I 
am told, the annual radio trade aggregates well over $600,- 
000,000. 


And all these things have taken place in two decades! 
Note, too, the comparatively recent inauguration of or- 
ganized research and engineering development. Indeed, 
year by year the progress of radio has accelerated as radio 
men have replaced the cut-and-try methods by highly special- 
ized knowledge of the various subjects. And with the 
present research and engineering facilities at our disposal, 
I look forward to still greater pace in molding the future 
of radio’s art and industry. 

Even so, there are some things which I do not hope 
for. So, rather than be accused of being entirely too opti- 
mistic and rash in my predictions, I begin my prophecy with 
a word about the suggested radio transmission of power. 
Let us note that the transmission of power is a matter of 
economics, pure and simple. A transmission system is 
practical only when measured by the yardstick of dollars 
and cents. Thus, with cheaply produced power, we can 
better afford transmission losses than with costly power” 
such as we are generating today in our coal-fired power ` 
plants. Nevertheless, a transmission system that starts 
out with thousands of watts and ends in thousandths of 
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a watt is hardly economical! ‘That, precisely, is radio 
power transmission as we now know it. Although we have 
explored the radio spectrum up and down the wave lengths, 
we have had no assurance of economical radio power trans- 
mission. Still, who knows? Nikola Tesla, the brilliant 
electrical worker who has given us our modern alternating 
current transmission and power system, has predicted radio 
power transmission. Others have made such predictions. 
Nothing rational is impossible, if the will to conquer is 
present. 

Television, or seeing at a distance, whether by wire or 
by radio, is something quite different. While it is true that 
the present attempts are relatively crude, comprising simple 
pictures with a modest degree of detail, nevertheless we have 
ample assurances of better technique and refined methods in 
the near future. My good friend C. Francis Jenkins, of 
Washington, D. C., one of the inventors of the motion- 
Picture projector that took movies out of the peephole 
penny-in-the-slot stage and placed them in the theater, has 
already made notable progress in television. With the 
very modest power of his experimental transmitter W3XK 
at Washington, he entertains some 25,000 lookers-in 
scattered throughout the States who are compelled to build 
their own experimental receivers awaiting the advent of 
commercial models. This is so familiar to me—so much 
like the pioneer days of broadcasting—that I am sure tele- 
vision must develop along the same broad lines, namely, 
first, the experimental days, with the experimenters taking 
part with home-made equipment; then the gradual crystal- 
lizing of a practical system, based on knowledge gained in 
actual work; followed by the mobilization of the essential 
capital, personnel, and production facilities for the creation 
of an industry quite as well as the founding of a national 
institution. 

Well, what shall we do with television—the infant of 
the radio industry? The answer is largely dependent upon 
how good television technique will be in the future. With 
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the present state of the art, we are limited to simple pictures 
whose main appeal is based on the thrill of receiving them 
hundreds and even thousands of miles through space, rather 
than on the subject-matter transmitted. With the passage 
of time we must eventually evolve a television system that 
will have ample detail. Whether this will be achieved 
through remarkable elaboration of our present methods, or 
through an entirely new principle, I do not profess to know; 
but sight broadcasting, like sound broadcasting, must 
eventually achieve utmost realism. 

And when television does achieve the necessary realism, 
it will find many applications. I look forward to the un- 
folding of world events on the home television screen, just 
as they are happening and not several days or weeks later. 
I expect the living image of the public man to join his 
voice in the future home radio set. I contemplate playlets 
within sight and hearing of the home audience. 

Nevertheless, I cannot conceive of television eliminating 
the motion picture. The two serve totally different ends. 
Television, please note, will be the spontaneous presenta- 
tion—flashed before the audience for immediate enjoyment 
or enlightment—born and dead in a fraction of a second. 
The motion picture, on the other hand, is recorded per- 
manently and made available to any audience at any time 
and any place. No, I cannot see where television is going 
to harm the motion-picture industry. Rather, just as the 
phonograph industry has joined hands with the radio in- 
dustry to form a remarkable partnership materially bene- 
fiting both parties, so must television and the motion picture 
join hands in the future. 

Television, of course, will have an enormous field in 
the presentation of actual events, particularly sporting 
events, before many scattered audiences outside the home. 
I believe it will attain its climax in the presentation of 
sporting events in theaters and auditoriums and at vast 
stadiums. The event will be picked up at the scene, 
and flashed over wire networks, for the wire lines will 
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always present the simplest and best method of supplying 
maximum detail with the most elaborate equipment. Even 
today, in its infancy, television leans heavily toward wire 
transmission because of the abundance of channels avail- 
able on wires as contrasted with the limited channels in 
the ether. Radio, on the other hand, will be employed for 
the true broadcasting of television programs to the un- 
limited audience in the homes. The time is coming when 
motion picture theaters will obtain their pictures, like their 
electric light current, by wires instead of by the express 
company routes. 

~ By radio, or by radio methods over wires, the entire 

* business of newspaper journalism will be revolutionized. 
For by a combination of present telephoto and television 
methods, plus some startlingly ingenious, yet simple, in- 
ventions soon to be made in these fields, it will be possible 
to reproduce facsimile copies of news sheets across the conti- 
nent, yes, across the oceans, almost before the ink of the 
original editions be dry. 

Instead of boasting of a transmission speed of several 
hundred words per minute, we shall then speak of repro- 
ducing over great distances thousands of typed or written 

words per second, all set up and ready for transference by 
well known photographic and electrotyping methods into 
matrices and forms for the printing press. 

Turning to sound broadcasting, with its remarkable 
achievements of today, it seems hardly possible to envisage 
further progress; yet I am certain we have done little more 
than get started toward the ultimate goal. I believe we 
have perhaps found the lasting basic principles of broad- 
casting. The audion, or vacuum tube, must always be the 
foundation, for I cannot conceive of any other method of 
detecting and amplifying delicate radio and audio energy 
than the simple vacuum tube, with or without heated 
cathode. I can foresee many vacuum tubes of entirely new 
design. The recent introduction of the long-known screen- 
grid tube, with many times the amplification of the usual 
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three-element tube, yet with an inherent simplicity of con- 
struction never before realized, is introducing us to a new 
era in broadcasting possibilities. There are untold oppor- 
tunities in vacuum-tube development, not only by way of 
new tube designs, but also in further refinement of existing 
types. 

I often feel that, although radio reproduction has made 
remarkable strides in the past few years, there is still ample 
room for improvement. If we compare the reproduction 
with the original, whether it be human voice, orchestra, 
band, or organ, we are immediately aware of the wide dis- 
crepancy. Nevertheless, listening to the radio reproduction 
day after day, we mentally set up false standards for these 
various kinds of music and become convinced that we have 
attained the ultimate of perfection in radio reproduction. 
It is the unemotional sound analyzer of the laboratory that 
tells us definitely, in quantitative terms, just how far re- 
moved our loud-speakers are from the original sounds— 
and you may be certain there is ample room for improve- 
ment. 

In the matter of efficiency, as well as in tone quality, 
our present loud-speakers are notoriously weak. Only a 
minute fraction of the electrical input is converted into the 
mechanical energy that sets up the air waves which we call 
sound. The greatest obstacle in the way of a practical 
battery set is the inefficiency of the loud-speaker, which 
now requires too much input for satisfactory battery oper- 
ation. However, many brilliant minds are now at work 
on far more efficient loud-speakers. In a recent demonstra- 
tion I heard a loud-speaker reproducing a full orchestra 
with natural volume and approximately natural tone, oper- 
ated by dry-battery-type tubes. I hasten to add, however, 
that the loud-speaker probably cost several thousand dol- 
lars and measured some 20 feet in length—hardly feasible 
for the average home! 

Electric sets are vogue in the cities, but it is a mistake 
to think that all battery operation is now obsolete. Won- 
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erful battery-type radio sets are bound to appear in the 

very near future, for the many unwired homes in city and 
the millions in our country districts. The battery set is by 
no means obsolete; it has merely halted to catch its technical 
breath in preparation for a greater forward spurt. 


No one can review the rapid progress of transoceanic 
radio during the past decade, and particularly the last half, 
or since the short-wave vacuum tube transmitter came to 
replace the Alexanderson alternator, arc, and spark trans- 
mitters, without accepting radio as a positive, economical, 
and logical means of long-distance communication. Time 
was when long-distance radio was a standing joke among 
cable men, whose best patrons were perhaps the luckless 
radio companies compelled to dispatch accumulated radie 
messages via the competing cables in the face of obdurate 
atmospheric interference. Today, however, the tables are 
often turned. Radio circuits not only operate day in and 
day out, hour after hour, but actually handle messages at 
a far greater speed than is feasible even with the latest 
type of improved cable circuit. Short wave transmitters 
fling messages between New York City and Berlin at 225 
words per minute. During certain magnetic storms which 
have paralyzed the cable circuits, the short wave radio 
circuits have continued to function, even giving the cables 
a helping hand now and then. 

Radio, particularly the short wave, moderate-power 
radio circuit, is a competitor of telegraph lines quite as well 
as cables, but only to a moderate degree. The recent battles 
for short wave licenses waged by various radio and tele- 
graph interests in the United States serve as ample evidence 
of confidence in the future of radio links between important 
centers. It is possible that some day the radio circuits will 
compete with telegraph lines, but I am more inclined to 
believe that telegraph lines need fear no such competition. 
Rather, the transoceanic radio communication companies, 
heretofore forced to depend on telegraph lines owned by 
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their cable competitors, are operating at a marked disad- 
vantage. It is only natural and just that these should seek 
short wave links between the terminals of the transoceanic 
circuits and the many business centers of the nation. Other- 
wise the radio companies must operate under an enormous 
and even insurmountable handicap. 

Originally, we looked upon the short waves as presenting 
an enormous and practically unlimited field for future radio 
communication requirements. But even at this early date 
the short wave band is becoming quite crowded. Space is 
at a premium, although there is much room in sight, once 
a satisfactory technique has been worked out for still shorter 
wave lengths and for compound or multiple tuning systems. 
The main consideration at this time is to utilize the exist- 
ing short wave band to the best possible advantage, and 
this can be done by such methods as directive transmission 
and reception, multiplex operation of single radio circuits, 
and perhaps new methods of wave propagation and recep- 
tion. 

But I believe that the main field of radio is in trans- 
oceanic and perhaps transcontinental work, with distances 
running into the thousands of miles, rather than in intercity 
communication, in which field the wire lines are entirely 
satisfactory. Still there is every indicatior. that we are still 
using blacksmith methods in our radio work, as compared 
with the precision methods that will come in the future. 
It must be possible, ultimately, to employ a single short 
wave channel for several simultaneous functions, such as 
telegraph, telephone, and facsimile communications. By 
improved methods of synchronizing two transmitters so that 
their carrier frequencies may be exactly matched to elimi- 
nate interference, and having two distinct audio pitches or 
frequencies, it should be possible to double the number of 
short wave transmitters without undue interference. In- 
deed, the number might be multiplied many fold with proper 
ingenuity. 

While the transatlantic telephone service is in daily use, 
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connecting American telephone subscribers with those in 
many European countries, I do not look ahead to any ex- 
tensive use of the radiotelephone in competition with tele- 
phone lines. The radiotelephone can serve in spanning vast 
distances over water, but submarine cable telephony will 
soon be feasible for distances of three thousand miles, and 
on account of its greater reliability must inevitably prevail. 
Yet radio alone can serve in spanning variable distances, 
such as those between airplane and ground, railway train 
and stations, etc. As far back as 1914, I essayed radio- 
telephone service between trains and train dispatcher with 
fair success. Since then many others have followed in my 
footsteps, naturally with greater practical results in view 
of the great advances made in the tools at their disposal. 
I believe that eventually all ships, railway trains, aircraft, 
and other vehicles carrying passengers will be provided with 
radiotelephones so as to establish communication with any 
telephone subscriber the world over. The principles are 
firmly established today. It is now chiefly a question of 
economics. 

In the field of aviation, radio is bound to play a leading 
part. Today we have early indications of this important 
partnership in the form of the first two-way radiotelephone 
circuits experimentally established between plane and tele- 
phone system, of radiobeacons along our national airways, 
of radio storm warnings to pilots, of radio direction-finders 
aboard aircraft. In time, flying will be made comparable 
in safety with piloting an automobile over our cement 
highways—thanks largely to the aid of radio. 


And with all I have here mentioned, I still believe the 
story of radio’s future is far from complete. There are 
so many fields to which radio technique can be applied— 
in geology for the locating of mineral deposits; in agricul- 
ture for accelerating plant growth and for exterminating 
insect pests; in industry for the refining of rare metals in 
vacuum induction furnaces; in diagnosis and medicine be- 
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cause of the peculiar curative properties of certain high 
frequencies; in surgery because of the proved value of the 
radio knife, which sears its way through flesh, cauterizing as 
it goes; in fine measurement work in the laboratory. 

Indeed, no man can prophesy the future of radio with 
any degree of success. Prophecy at best is a wild guess— 
and that is precisely what I have attempted to do in the 
foregoing, perhaps much too mildly, despite my avowed 
intention of being rash in my predictions. 


